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ABSTRACT 

The studied interval comprises a 26.5 m thick section of the uppermost Cenomanian strata represcnting the uppermost Rota/ipora 
cush111a11i and lowermosl Whitei11el/a archaeocretacea Zones. Changes in the foraminiferal assemblages recorded in this interval may be 
summarized as follows: 

l. P/B ratio íluctuates throughout the section; the highest val u es (78 %) are recorded in the lowermost parl of lhe Whi1ei11ella 
archaeocretacea Zone. 

2. Benthonic diversity in the Ganuza section varíes from 9 to 27 with decreasing tendency up the section. Highest number of species
(16-27) in the studied interval is observed in the Rotalipora c11shma11i Zone while 9 to 14 species are found in the Whiteinella 
archaeocretacea Zone. 

3. Stepped extinctions of foraminifcral species were recorded - two planktonic Rotalipora gree11home11sis and R. rushma11i and severa)
benthonic, e.g. Gaveli11el/a baltica, Co11orbi11a sp., rosalinids, G11bki11el/a grayso11e11sis and Tex111/aria chap111a11i wenl extinct during latest 
Rotalipora cush111a11i and earliest Whitei11ella archaeocretacea chrons; several species disappeared temporarily, e.g. Praeb11/imi11a elata; they 
reap1>eared in the Lower Turonian; sorne olhers e.g. Li11gulogavelinella globosa, Gaveli11el/a plummerae appeared after the extinclion of 
Rotalipora greenhomensis and become very abundan! in the upper part of the studied interval; there is also a group of species present in 
the enlire section which dominaled assemblages in the middle and upper part of the studied section, e.g. Gaud,yi11el/a pusil/a, Le111ic11/i11a 
ro1t1/010 or Gaveli11ella berlheli11i. 

The benlhonic foraminiferal asscmblage changes reílecl probably the decline of the oxygenation leve! of the bottom waters at the end 
of the Rotalipora c11sh11111a11i Zone and the persistence of these unfavourable conditions in the early Whi1ei11el/a archaeocretacea Zone. We 
propose two new SDecies: Rosa/i11a? iberica n.sp., and Li11g11/ogaveli11el/a ga1111ze11sis n.sp. 
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RESUME 

Se estudia una sección de edad Cenomaniense superior (parte terminal de la Zona de Roralipora cushmani y parte inicial de la Zona de 
Whiteinella archaeocretacea) con 26,5 m de potencia. Los cambios en las asociaciones de foraminíferos pueden resumirse como sigue: 

l. Los porcentajes de foraminíferos planctónicos son variables a lo largo de la sección, presentando sus máximos valores (78 %) en la 
parte basal de la Zona de W. orchaeocreracea. 

2. La riqueza de especies bentónicas varía entre 9 y 27. Sus valores más altos (de 16 a 27 especies) se observan en la Zona de
R. cushmani, mientras que en la de W. archaeocreracea varían entre 9 y 14. 

3. El registro de las extinciones de los foraminíferos planctónicos sigue un modelo en etapas. Entre la parle terminal de la Zona de 
R. cushmani y la más basal de la de W. archaeocreracea se extinguieron dos especies de foraminíferos planctónicos: Rotalipora gree11home11-
sis Y R. cushmani, Y varias de bentónicos, p. ej.: Gavelinel/a balrica, Co11orbi11a sp. rosálínidos, G11bki11el/a grayso11e11sis y Texru/aria 
chapmani. Otras especies desaparecen temporalmente en el registro y luego vuelven a aparecer en el Turoniense inferior, tal es el caso de
Praebulimina e/ara. Otras tienen su primer registro antes del último de R. greenhomensis y se hacen muy abundantes en la parte superior
de la sección estudiada. Otras especies, con un registro continuo en toda la sección, presentan incrementos en su abundancia en las partes
media Y alta de la misma, p. ej.: Ga11d,yi11el/a pusil/a, Le111ic11/i110 row/010 y Gaveli11ella berrhelini. 

Los cambios en las asociaciones, de los foraminí
f

cros bentónicos, probablemente reílejen el declive de la oxigenación de las aguas del 
fondo del mar al final de la Zona de R. cushmani; condiciones desfavorables que se mantuvieron durante la parte inicial de la Zona de W. 
archaeocreracea. Se proponen dos nuevas especies: Rosa/ina? iberico n.sp., y Li11g11/ogaveli11el/a ga1111ze11sis n.sp. 

Palabras clave: N de Es1mña, Acontecimiento oceánico anóxico, foraminíferos bentónicos, renovación de faunas. 

sections which are considered as the most expanded and 
complete, revealed that the succession in the Ganuza section 
is about four times thicker than that at Eastbourne (S England), 
five times than that at Pueblo (Colorado, USA) and seven 
times than that at Oover (SE England) (Fig. 2) (cf. Gale el al., 

1993). 
The section at Ganuza offers therefore a particularly com

plete representation of the highest Cenomanian and lowest 
Turonian succession. The aim of this study is to trace forami
niferal response to the late Cenomanian event from the shelf 
zone. 

LITHOLOGY 

The section at Ganuza represents an uninterrupted sequen
ce across the Cenomanian-Turonian boundary in carbonate 
facies. The studied interval is composed generally of two 
marly/silty and two calcareous complexes (Fig. 3). At the 
bottom there is a 14.8-m-thick sequence of siltstones with 
limestone intercalations which form interbeds and lenticular 
bodies. The sequence is overlain by a 6.3 m thick calcareous 
series composed mainly of limestones and nodular limestones 
interbedded with thin marlstones and siltstones. Higher up in 

INTRODUCTION 

A relatively short lived, but major paleoceanographic event 
often referred to as the Oceanic Anoxic Event 11 (OAE II) or 
the Cenomanian-Turonian Boundary Event (CTBE) took pla
ce in the latest Cenomanian-earliest Turonian (Schlanger and 
Jenkyns, 1976; Arthur el al., 1987). CTBE involved a wides
pread deposition of sediments enriched in organic carbon 

(e.g. Pratt, 1985), a majar positive o 13C excursion (e.g. Scholle 
and Arthur, 1980) and a significan( fauna) turnover (Raup and 
Sepkoski, 1984). 

The Ganuza section in N Spain (Fig. l) paleogeographi
caUy belongs to the Navarro-Cantabrian line, which corres
ponded to a middle/outer shelf setting during the Late Creta
ceous. During the Cenomanian and Turonian the platform 
subsided significantly so that more than 2000 m of sediment 
accumulated (Lamolda, 1978; Lamolda el al., 1987). 

LADs of planktonic foraminiferan Rolalipora greenhornen
sis (Morrow) and Rotalipora cushmani (Morrow) and FAD of 
coccolith species Quadrum gartneri Prins and Perch-Nielsen 
are events recognized worldwide and commonly used for 
correlation. Comparison of distances between those events in 
the Ganuza section with equivalent events in sorne selected 
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